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HHOACHUTEJBHAA 3AIINCKA

Pabouas nporpamma no kypcy «BBenenue B ectecTBeHHOHay4YHbIe npeaAMeThl. Duznka. Xumus»
uig oOydaromuxcsi 5-6 KiIaccoB cocTaBieHa Ha OcCHOBe TpeOoBaHUIl K pe3yibTaTaM OCBOCHHS
OCHOBHOI 00pa3zoBaTeNbHON MpPOrpaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHMs, MPEICTaBICHHBIX B
denepanbHOM TOCYAAPCTBEHHOM 00pa30oBaTeIbHOM CTaHAApTE OCHOBHOrO oOIIero obpa3oBaHus, a
Takke Ha ocHoBe [IpumepHOi mporpaMMbl BOCHUTAHUS OOYYAIOLIMXCS MPHU MOJYYEHUH OCHOBHOTO

o0mero oOpa3oBaHusl.

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O ITIPEJIMETA

«BBeneHue B €CTECTBEHHO-HAay4YHbIe npeaMeThl. Dusnka. XumMus» — UHTETPUPOBAHHBIA KYpC
JUISL MITQJIIIMX TIOJIPOCTKOB, B COJIEPKAHUU KOTOPOI'O pPacCCMaTPUBAIOTCS MYTHU MO3HAHUS YEIOBEKOM
Npupoabl. BBINONHAS NOpPONENEeBTUYECKYIO poJib, Kypc «BBegeHue B ecTeCTBEHHO-HAy4yHbIE
npeaMeTbl. Pusnka. XuMus» COAEPKUT CUCTEMHBIEC, & HE OTPHIBOYHBIE 3HAHUS. BOJbIlIOe BHUMaHUE
B HEM YJAEJSETCA NMPEEMCTBEHHBIM CBS3SIM MEXIY HadajJbHOW M OCHOBHOM IIKOJIOW, WHTETPALIHU
3HAHUW BOKPYr BEOYIIUX UACH, ONpPENeNSIoMUX CTPYKTYpY Kypca U  CIOCOOCTBYIOIIHMX
(hOpMUPOBAHUIO LIETOCTHOTO B3IUIAA HA MUP.

[Tonydyaemple y4almMMHCS CBEICHHS O BEIIECTBAX M HMX IPEBPALICHUSX MOTYT CIIYXKHUTh
MepBOHAYAILHOW OCHOBOM JJIsi TTOCTENEHHOTO OCO3HAHUSI WUJIEW O TOM, YTO Marepus U (OpMBbI ee
JBUKCHHSI BCET/Ia B3aMMOCBS3aHBI, YTO OOBEKTHI MPHUPOABI OOpPa3yIOT IIENIOCTHBIE CHUCTEMBI,
OTHOCUTEJIBHO YCTOMYMBBIE, HO B TO K€ BpeMs IMHAMU4Hble. HapylieHue 3TOM JUHAMUYECKOU
YCTOMYHUBOCTU CHUCTEM MOKET MPHUBECTH K HEXeNATeIbHBIM MocieacTBusM. Oco3HaHUe ITOU UIEH
BKHO JUIsl TOHUMAHUSI SKOJOTUYECKUX MpodieM. MHTerpamus pa3audyHbIX €CTECTBEHHO-HAYYHBIX
oOnacteld 3HaHWS OCHOBaHA Ha IMPEJICTaBICHHH O EIWHCTBE MPHUPOABI W OOmeM JUisi BCexX
€CTECTBEHHBIX HAYK METO/IE IIO3HAHMUS.

CopaepxaHue JaHHOTO Kypca CTPOMTCS Ha OCHOBE JESATEIBHOCTHOrO mnoxaxozaa. Boaieuenune
yyaluxcsi B pa3HOOOpa3Hyl0 Yy4yeOHYIO, MCCIENOBAaTENbCKYI0 M IMPaKTUYECKYIO JeATeIbHOCTh
SIBJIICTCSL YCIIOBUEM MPUOOPETEHHsI MPOYHBIX 3HAHUH, MpeoOpa3oBaHus UX B YOEXKICHUS U YMEHUS,

CTAHOBJICHUSA OTBCTCTBCHHOCTHU KaK YCPThI JIMYHOCTH.

HEJIN MN3YUYEHUSA YYEBHOI'O MNPEIMETA «BBEJEHUE B
ECTECTBEHHOHAYYHBIE IPEJIMETBI. ®PU3UKA. XUMMU S
W3ydyeHnu JaHHOTO Kypca B OCHOBHOM IIIKOJIE HAIIPABJIEHO HA JOCTUKEHHE CIEIYIOIINX LENe:

— TPOTNEAEBTHKA OCHOB (PU3UKU U XUMUU;



— TMOJIy4€HHE YYallUMHCS TPEJICTaBICHUH O MeToJaX HAay4YHOro [IO3HAHUS MPHUPOBI;
(hopMUpOBaHHE JJIEMEHTAPHBIX YMEHHH, CBS3aHHBIX C BBHITIOJHEHHEM Y4eOHOro JIabopaTopHOTO
AKCIEPUMEHTA (MCCIIET0BAHMS);

— (dopmupoBaHue y y4yalMXcs YCTOWYMBOTO WHTEpeca K MpeIMeTaM eCTECTBEHHO-HAYYHOTO
[IUKJIA (B YACTHOCTH, K (PU3UKE U XFUMHH).

— oOecriedyeHre yCIOBHUI, CIOCOOCTBYIOIIMX MNPUOOPETEHHI0 OOYYaAIOIUMUCS  OIBITA
pa3HoOOOpa3HOW JAESITEeTbHOCTH, IO3HAHHWA M CaMOIO3HAHMS, KIIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETECHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHHE JIJISl PA3IMUYHBIX BUJOB JI€ATEIbHOCTH;

— QopmupoBaHue y OOy4YaroUmMXcs TyMAHHCTUYECKUX OTHOIICHUH, TOHUMAaHUS IEHHOCTH
XUMHUYECKUX U (PU3MUECKUX 3HAHUN Ui BBIPAOOTKM KOJOTHYECKH I11eJIeCO00pa3HOro MOBEACHUS B
OBITY ¥ TPYJOBOM NIEATEIHHOCTH B LEJSIX COXPAHEHUS CBOETO 3/I0POBbSI U OKPYXKAIOIIEH MPUPOIAHOI

CpebL.

JleATeTbHOCTHBIA MOAXOA K pPa3pabOTKe COJEepKaHUs Kypca IO3BOJSET peliaTb B XOJE €ro
M3yYeHUs psAJ] B3aUMOCBS3aHHBIX 3a/a4: O0ecleurBaTh BOCIPHITHE, MOHMMAaHUE M 3allOMHUHAHUE
3HAHMUM, CO3[1aBaTh YCJIOBHS JJIS BBICKA3BbIBAHUS IOJPOCTKOM CY)KIEHUN HAay4dHOIO, HPAaBCTBEHHOTIO,
3CTETUYECKOTO XApaKTepa IO IOBOJY B3aUMOJEUCTBUS 4YEJIOBEKA W IIPUPOIBI, YAEIATh BHUMaHHUE
CHUTyalMsM, TJA€ Yy4Yalluics [OJDKEH pa3inyaTh YHUBEpCaJbHBIE (BCEOOIIME) W YTHIUTapHBIC
LIEHHOCTH; HCIIOJIb30BAaTh BCE BO3MOJYKHOCTH JUISl CTAHOBJIEHHUS IPHUBBIYECK CIIEOBaTb HAy4YHBIM U
HPABCTBEHHBIM MPHHLMIAM U HOpMaMm OOIIEHUS M JAEATENbHOCTU. TeM caMbIM CO3AAI0TCS YCIOBUS
JUIS  UHTETpallii HayyHbIX 3HAaHUM O MPHUPOJHBIX CHCTEMax M JApyrux cdep Co3HaHUS:
XyJ10’)KECTBEHHOM, HPAaBCTBEHHOM, IPAKTUYECKOM.

BocnuteiBaromast QyHKIMsS Kypca 3akitoyaeTcs B (POPMUPOBAHMM y MIAJIIMX MOAPOCTKOB
NOTPeOHOCTHU MO3HAHMS OKPY’KAIOIIEr0 MUpPA M CBOMX CBsI3€ ¢ HUM: SKOJOTHYECKH OOOCHOBAHHBIX

noTpeOHOCTEN, MHTEPECOB, HOPM U MPABUIL.

MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIVIAHE

B cootBercTBHM C y4eOHBIM IIaHOM Kypcy «BBeleHue B €CTeCTBEHHO-HAY4HbBIE MPEIMETHI.
®uznka. XuMus» npeamecTsyer Kype «OKpyKaromuid MAp», BKIIOYAKOIMINAN HEKOTOPBIE 3HAHUS U3
obmacty (U3MKM, XUMHH, acTpoHOMHUU. B cBowo ouepenb, coaepxkaHue Kypca «BBenenue B
€CTECTBEHHO-HAaY4HbIE NpeAMeThl. Pu3nka. XuMusn», BISACH MPONEIEBTUUECKUM, CIIYKUT OCHOBOMN
JUIS TIOCJIEYIOIEr0 U3YUYeHUs KypcoB (DU3UKU M XUMUHU B OCHOBHOM IIKOJIE.

Y4eOHBIM TJIAaHOM Ha €€ M3y4YeHHEe OTBEACHO 68 ydeOHBIX yacoB — 1O 1 4. B Hemenmo B 5 u 6

Kj1acCaxX COOTBCTCTBCHHO.



COJAEPKAHHUE YYEBHOI'O ITPEIMETA
5 KJIACC
Beenenune (4 u)

[Ipupona xuBas u HexuBas. [loHsTHE O SIBIEHUSX NPUPOAbL. UelOBEK — 4acTh MPUPOAIHI,
3a BUCHUT OT Hee, mpeobpasyer ee. HeobxoammocTs m3yudenusi npupoasl. Ousuka u XumMus —
Hayku o nipupone. Tena m BemecrBa. MHOroo6pasue siBiieHuil npupoasl. Ou3znyueckue sBICHUS:
MEXaHUYECKHE, TETUIOBBIE, JIIEKTPOMArHUTHbHIE, CBETOBBIE.

XuMHUYecKHe SIBJICHUs1 — IpeBpalleHus BeuecTB. [IpupoaHbie, HICKyCCTBEHHBIE 1 CUHTETUYECKHE
BemecTBa. Onucanue sIBICHUN TPUPOJIBI B JINTEpaType M UCKyccTBe. HayuHbIi MeTO H3ydeHUs
MPUPOJIBI: HAOJIOICHHE, OIIBIT, TEOPHSL.

JIaGoparopHoe o6opynoBanue. [IpaBuia nonp30BaHUs U MpaBUiia 0€30MACHOCTH.

Ponp wu3MepeHuii B Hay4YHBIX HCCJIEIOBaHUSIX W B IpakTuke. [Ipocreiimninie
U3MEPUTEIIbHBIC TPUOOPBI M HWHCTPYMEHTHI: JIMHEHKa, W3MEpUTEIbHasi JIEHTAa, MEPHBIN
muHap, Bechl. llkama mnpubopa: 1eHa [AeIeHUs, NOpenen HU3MEpEeHHH. ANTOpUTM
HaXOXXJCHUS [IEHBbI JCEJICHUs IIKaJIbl U npeneia udmepenuid. IlepeBon eauHuil usMepeHuit
(pr3rYeCKUX BEITUUYHH.

Jlabopamopnuvie pabomoi.
«Omnpenenenne pa3MepoB TeIa,
«3mepenne o0beMa KUJIKOCTHY,
«3mepenne o0beMa TBEPIOTO Teay.
Tena. BemectBa. Ux cBoiictBa (12 u)

XapakTepuCTUKU TEJI U BEIIeCcTB: (popMma, Macca, 00beMm, IIBET, 3anax. OpraHndeckue u
HEOpraHWYeCKHUE BEIIEeCTBA.

TBepnoe, xKuaKoe U razoobpaszHoe coctosHus BemiectBa. CoxpaHeHue GopMmsl U 0ObeMa
TBEPABIMU TEJIAMH, COXpaHEHHE OOBbEeMa W HEeCOXpaHeHUE (POPMBI KHIKOCTSIMU, HECOXPAHCHHE
(popmbl 1 06beMa razamu. [Ipu3Haku puU3NUYECKUX SIBICHUUN.

JlenumocTts BemiecTBa. CTpOEHHE BEIIECTBA: MOJIEKYJIbI, aTOMbI, HOHBI. [IpeacTraBienue o
pa3mepax dTUX YacTHIL.

Monekyna kak xumudeckas cuctema. CocTaB MOJIEKYJBI, Macca YacTHIBI BEIIECTBa,
aOCoJIFOTHAsT W OTHOCUTENIbHAsh Macca. MaccoBasi moiisi djieMeHTa B BemiecTtBe. CTpoeHHe
Mosekyia. LlemocTHele cBoiicTBa MoJieKyJbl. Jloka3aTenbCcTBa CYIIECTBOBAHMS TNPUTSHKEHUS U
OTTAJIKMBAHUS MeXay dacTuiamMud. CTpoeHue TBepAbIX TeJ, >XHAKOCTEH, ra3oB Ha OCHOBE
3HaHUH O CTPOCHUH BEIECTBA.

D. Pesepdopn — cozparens IUtaHeTapHOW MOJENH CTpoeHus atoma. CTpoeHue aroma.
3apsiaAbl IPOTOHOB M 3JIEKTPOHOB, UX B3aUMOJEHCTBUE, 3aps sapa. CTpoeHHE aTOMOB BOAOPOa,
renus, mutusi. O0pa3oBaHNe HOHOB.

XHUMHUYECKHE BJIEMEHTBHI KaK IPyINbl aTOMOB C OJWHAKOBBIM 3apsi/IoM sijipa. 3HAKHU



XUMHUYECKHUX DJJIeMEHTOB. llepuoanueckass cucrema xuMudeckux d3iemeHtoB JI. U.
MenneneeBa. Homepa XUMHYECKUX BJIEMEHTOB. XUMHUYECKHUE DJIIEMEHTHI B IPUPOJIE.

BemectBa nipocTthie U ciiokHbIe. @OPMYJIbI XUMUYECKUX BEIIECTB. MecTo Kuciaopo/ia B
Ilepuoanueckoit cucreme xumudeckux sjiemeHToB J[. M. MeHnaesneeBa, ero 3HaK, HOMED.
Kucnopon. Coenunenusi kuciopozna. I[Ipoctoe BemiecTBO KHCIOpPOA, €ro CBOWCTBA H
3HauYe€HUeE JUIs )KU3HU Ha 3emiie. DotocunTtes. ['opeHune B Kuciopoe.

Mecto BOomopoaa B mepuoaundeckour Ttadbnwuie [[. M. MeunneneeBa, ero 3HaK, HOMED.
Bonopona B npupoge. [Ipoctoe BemecTBo BOAOPO/I: €ro MoJIyYeHUe, CBOMCTBA, PaclpoOCTPpaHEHHE
B IIpUpOJIe, MpUMEHEeHHUE, 3HaueHne. CoelMHEeHUsI BOAOPO/IA.

Bona: crpoenue mosiekysibl BoAbl. CBOMCTBA BOJIbI, €€ PACIpPOCTpaHEHUE B MPHUPOJIE,
3HadyeHue. Mcnosb3oBaHuME BOJALI B HApOJHOM Xxo3siicTtBe. Boaa kak pacTBOpUTEINb.
OdunerpoBanue. OX paHa BOAHBIX pecypcoB. PacTBopsl B ipupoje, TexHuke, ObiTy. PacTBOoputens
U pacTBOpPSIEMOE BEILIECTBO. MaccoBass [10Jisi Bemectsa B pactBope. IInoTHocTh Kak
XapaKTEepUCTHKa BEIIECTBA.

Jlabopamophwsre pabomut.

«CpaBHEHHE XapaKTEPUCTUK TEID»,

«HabmoneHre pa3ImyHbIX COCTOSIHUN BEIIECTBAY,
«H3mepeHue maccel Tenay,

«HaOmro1eHne 1eTMMOCTH BEIIIECTBAY,

«Habmonenue sanenunit iupdy3umn»,

«Habnronenne B3anMOICHCTBUSI YACTHUIL PA3JIMIHBIX BEIIECTBY,
«Habmroaenue ropeHus»,

«OrmpeneneHne pacTBOPUMOCTH BEIIECTB (PUIIBTPOBAHUEM)).
B3aumoneiictBue Tea (6 u)

N3menenne ckopoctu U GOpMBI Tella TpU ASHUCTBUM Ha Hero Apyrux Tea. Cuiia Kak
XapakTepucTuKa B3aumMoAeucTBUs. Cuiibl pa3IMuyHON TIPUPOABI: CHJIA TSDKECTH, CHJIa
YOPYTOCTH, 3JEKTpUUECKasi U MarHUTHasl CUJIbI, CHJIa TPEHUs, CUJIa JaBJICHUs. 3aBUCUMOCTD
pe3yiibTaTta JIEMCTBUS CUJIbI OT €€ 3HA4YCHUs, HAllpaBJI€HUs], TOUKH NMpUJIoKeHus. BcemupHoe
TATOTEHHE, ero mposiBieHus. Cuiia TSHKECTH, €€ 3aBUCUMOCTH OT Macchl Teia. OTKphITHE
3akoHa BceMupHoro tsarorenus: M. HetoronoM. EanHuma cuitel.

[Tokoit u paBHOMEpHOE NPAMOJIMHENHOE ABMXKeHHEe Tena. Junamomerp. Cuna TpeHus: ee
MPOSIBJICHUE B TIPUPOJE, B OBITY, YCIIOBHUS €€ BOSHUKHOBEHUS;, IPUUYUHBI BO3SHUKHOBEHUS TPEHHUSI.
3aBUCUMOCTh CHWJIBI TPEHHS OT CHJIBI TSDKECTH Tejla M KadecTBa OOpaOOTKH ITOBEPXHOCTEH.
Onektpuzauus Tea TpeHweM. llepegada siexkTpuyeckoro 3apsiia CONPUKOCHOBEHUEM.
BzaumopelicTBue OJHOMMEHHO U PA3HOMMEHHO 3apSIKEHHBIX TEJl.

IToctostnubie MaruuThl. CBOWMCTBA MNOCTOSHHBIX Mar"HuToB. Ilodroca MarHuTOB.

MarnuTtHas crpenka. 3eMiist Kak MarauT. Komnac. IIpumenenne nocTosiHHbIX MarHUTOB.



Cuna naBnenus u nasinenue. Enquanna nasnenus. CriocoObl yBETHUYSHUS U YMEHBIIICHUS
napiaeHus. Hanuuue gaBieHUssT BHYTPH  JKUJIKOCTH, €ro 3aBUCUMOCTb OT  TUIyOWHBI.
Coobmaronuecss cocyapl. 3aKOH COOOILIAIOIIMXCS COCYyAOB, €ro ooObscHeHue. IlpumeHnenue
COOOLIAOIINXCS COCYOB.

BeitankuBaromasa cwia. IIpyuurHa BO3HUKHOBEHHUS BBITAJIKHUBAIOLICH CHUJIBL. Y CJIOBUS
IUIABaHUS TEIL.

Jlabopamophwsre pabomut.

«HabmrofeHne BO3HUKHOBEHHUS CWIbl YOPYroctu npu jgedopmauum», «M3MmepeHue Cuiibl»,
«3mepenne cunel  TpeHus», «HaOmromenne B3aMMOACWCTBUS HA’IEKTPU30BAHHBIX —TEIDY,
«Habmroneane MarHUTHOTO B3aUMOJICHCTBUSY, «

dusnyeckne U xumuuyeckue aBaenus (10 u)

1. Mexanuueckue sijaeHust (3 q)

Mexannyeckoe JaBHKeHueE. Tpaekropus. Pasznnuneie Buabl aBHKeHUs. [Ipumepsr
pa3InM4YHbIX BUJOB JABUKEHUS B NIPUPOJIE U TeXHUKE. [IlyTh UM Bpems NBHXKEHUS, U3MEPEHHE
nyTH U BpeMeHU. CKOpOCTb PaBHOMEPHOIO IBWKEHMSA. ENMHMIIBI CKOPOCTH. YCKOPEHHOE U
3ameuIeHHoe BrkeHue. [IpencraBienre 00 OTHOCUTEIBHOCTH ABUKEHUS.
3ByK KaK HWCTOYHHK HH(pOpManuM dYelloBeKa 00 OKpy»karomem mupe. VICTOYHMKH 3ByKa.
CKopocTh 3ByKa B pa3jIUYHbIX cpeaax. SIBjIeHUE OTpaKeHUs 3ByKa. DXO.

JlabopamopHwvie pabomol:

«Bpruncnenne CKoOpoCcTH IBUYKEHUSI Opyckay,
«HabnroieHne OTHOCHUTEIBHOCTH JABMXKEHUS,
«HabnroneHne UCTOYHUKOB 3BYKa».

2. TensioBble siBJeHUs (2 1)

TemioBoe pacmmpeHue Tenl. YUET M MCIOJIb30BAaHUE TEIJIOBOIO PACIIMPEHMS B TEXHUKE.
[InaBnenue u orBepaeBanue. OObsICHEHNE ITUX MPOLIECCOB C TOUYKU 3PEHUS CTPOEHHUS BEILECTBA.
[Ipoueccel ncnapeHust U KOHJAEHCALIMM, UX OOBSICHEHHE C TOYKHM 3PEHHUSI CTPOSHMS BEIIECTBA.
Hcnapenne n koHAeHcausl B IpUpoje. 3aBUCUMOCTb CKOPOCTH HCIApEHHUs KUJIKOCTH OT poAa
KUJKOCTH, TEMIEepaTyphl, IO CBOOOJ HOM MoBepXHOCTU. OXJaxJAeHUE KUIKOCTEH mpu
HCTHIapeHUH.

Jlabopamophwsre pabomut.

«Habmronenue n3aMeHeHus1 oobema )KUJIKOCTEH U ra30B IMPU HAarpeBaHUM U OXJIAXKICHUI
«Habmorenre n3MeHeHus1 JUIMHBI Teja IPU HarpeBaHUU U OXJIKICHUI,

«Habmroienye 3a 11aBJIeHUEM CHETay,

«OT 9yero 3aBUCUT CKOPOCTh HCIIAPEHUS KUIAKOCTHU?»

3. Xumuueckue siBjenus (5 u)

IIpu3Hakyu XMMUYECKUX PEAKIUU. Y CIIOBHS IPOTEKAHUS XUMHUUECKUX peakuuid. [louemy nayr

XUMHYCCKUC PCAKIINH.



Jlabopamopnvie pabomui.
«Y ci10BUs IPOTEKAHUS XUMUYECKHUX PEAKLIAN,
«IIpu3HaKM XMMUYECKUX PEAKLIUII».

PezepBHoe Bpems (2 )

6 KJIACC

duznyeckne U xumuuyeckue saBjaenus (17 u)

1. DinekTpoMarHuTHbIE sIBJeHUsI (2 4) DIIEKTPUYSCKUH TOK KaK HampaBJIICHHOE IBHKCHHUE
3apsDKEHHBIX 4acTul. HampsbkeHue Kak yClIOBHE€ BO3HUKHOBEHMS BJIEKTPUUYECKOIO TOKA.
HMcTouHuKM TMOCTOSIHHOrO W nepeMeHHoro Toka. Cuia Toka, €IUMHMLA CHJIbl TOKa.
Hanpsokenue, enuHuna HaopspkeHus. Amnepmerp © BoJbTMmerp. [IpoBoanuku u
JIURJIEKTPUKU: ONIPEAECIICHUE, IPUMEPHI 1 IPUMEHEHHUE.

Onexrpruueckue nenu. CocTaBHbIE YaCTH JIEKTPUUECKHUX LIENIEH U UX YCIIOBHbIE 0003HAUEHUS HA
cxeMme. IlocnenoBarenbHOe W mapayiebHOE COEAUHEHHUS IPOBOJHMKOB, WX OTJHYHS,
HCIIOJB30BAHUE B PA3JIMYHBIX LEMX.

TemoBoe neiicTBUE TOKA, €ro MPUMEHEHHE B OBITOBBIX MpHUOOpax. MarHutHoe AEHCTBUE TOKA.
DJNEKTPOMArHUTHI U UX IPUMEHEHHE.

JlelicTBMEe MarHura Ha SJIEKTPUYECKHH TOK. IIpuMeHeHHe 3TOro IeHUCTBUS B YCTPOWCTBE M3
MEPUTEIBHBIX TPUOOPOB, AJIEKTPOABUTATENA. XUMHUUECKOE ICHCTBUE TOKA U €ro MpUMEHEHHUE.
JlabopamopHwvie pabomui.

«ITocnenoBarenpHoe coenuHeHue», «IlapamienbHoe coequHEHNE»,

«HaOmroaeHne TeniaoBoro AeCTBUS TOKaY,

«Habmroiene MarHUTHOTO ASMCTBUS TOKay», «JleficTBue MarHuTa Ha MPOBOJHUK C TOKOMY,
«Habmogenrne XuMHU4EeCKOTO AEUCTBUS TOKAY.

2. CeroBble siBjieHHs1 (2 4)

CBeT Kak UCTOYHHUK UH(POPMAIIUHN YEeJTOBEKA 00 OKPYKAIOIIIEM MHUPE.

HcrouHuku cBera: ropsiune U xosnoauble. I[IpsmonnHeliHoe pacripocTpaHEHUE CBETA.
OOpa3zoBanue TeHu. IIpoxoxkaeHue cBera ckBo3b orBepcTHe. OOBsICHEHUE COJTHEUHBIX U
JIyHHBIX 3aTMEHUI.

3epkana IMJIOCKHE, BBIMYKJIble U BOTHYyThie. CBOWCTBO 3€pKajl U3MEHSITH HalpaBJICHUE
CBETOBOIO ITyuka. Mcnonp3oBanue 3epkaii. XapakTep U300pakeHHs B INIOCKOM 3€pKalie.
IIpenomnenue ceera. MI3aMeHeHHe HampaBJI€HHWs CBETOBOIO JIyda NPU INEPEXOAEe U3 OOHOM
cpeabl B Apyryro. Tumsl JguH3: cobuparoniue U pacceuBaromye. okyc JIUH3HI.
Hasznauenue 1 MCIoJIb30BaHNE ONTUYECKUX MTPUOOPOB.

Crpoenue riaza. M3o0pakenue, nojiyqaeMoe Ha ceTyaTke. BIM30pyKoCTh U 1aqbHO30PKOCTh; UC
MOJIb30BAaHUE OYKOB ISl KOPPEKIUHU 3PEHUS.

Paznoxxenue G6enoro cBera. Pagyra. O0bsicHeHHE IIBETA TEJI.



Jlabopamopnvie pabomui.
«CBert U TeHb», «OTpaKeHUE CBETA 3EPKATIOM),

((Ha6J'II-O,Z[CHI/Ie 3a IIPCIIOMIICHUEM CBETa».

3. Xumnueckue sijenust (13 1)

XUMHUYEeCKHe peaKIMu KaK Mpolecchl 0Opa3oBaHUsSl OJIHUX BEIIECTB U3 Jpyrux. lIpuznHaku
XUMHYECKUX SIBJICHUMN U YCJOBUS UX MpoTekaHus. OOBbICHEHUE MPOTEKAHUS XUMHUUYECKUX
peakuii ¢ MOJIEKYJISIPHOW TOYKHU 3peHusA. Pacriaj BemecTs 1 MOJIEKYJI Ha aTOMbl WU UOHBI,
oOpa3oBaHMEe W3 HHUX HOBBIX BemiecTB. CoOXpaHEHHE MAacChl BEMISCTB B XHUMHYECKHX
peakumsx.

Peaknuu coenqnHeHus U paznoxenus. ['opeHrne Kak peakiys COeJUHEHUSL.

Oxkcunpl. [lpumepsl Hambosiee pacrpoOCTPaHEHHBIX OKCHUAOB, HX PaCIpPOCTPAHEHHUE B
OPUPOJE U UCIOJIb30BAHUE.

Kucnoter. Ilpumepsl Hamboliee pacOpOCTPAHEHHBIX KHCIOT. lcnonp3oBaHue KHUCIOT B
npousBoacTBe U ObITy. [IpaBuna obpamienus ¢ Hu mu. Pacno3HaBanue KUCIOT.

O6mme cBemenust 00 ocHoBauwsx. lllemoun. M3BecTkoBas BOJa, TrallieHas W3BECTh.
I[Ipumenenue ocHoBaHWM B Tipou3BoAcTBe, ObITy. [IpaBuna oOGparmieHuss ¢ OCHOBaHUSIMU.
Pacno3naBanue ocHOBaHUW. Peakiiusi HeUTpanu3aluu.

Couu. IIpumepsl cosiel, pacripocTpaHeHue ux B npupoae. CBoWCTBa U MPUMEHEHHUE psaa
COJIEH.

VrieBobl, )KUPHI U OSJIKK KaK BaKHEHIIINE TTUTATEILHBIC BEIIECTBA JIJIT OpraHu3Ma YeJI0BeKa.
[Ipoucxoxxaenue mnpuUpOAHOro Tasza, HedTH, yrias. Haumboiee BakHbIE MECTOPOXKICHHUS
HedTHu u raza B Poccum, ux 3HaueHHE KaK UCTOYHUKOB ISl TIOJIYYEHUS PA3IUUYHBIX BHUIOB
TOIUTMBA U KaK BAXKHEUIIIETO CHIPhS IS XUMHUYECKOU MTPOMBIIIJICHHOCTH.

Jlabopamophwsre pabomut.

«Habmronenue Gpu3n4ecKux U XUMHUUYECKUX SIBJICHUMN,

«/lelicTBUE KHUCIIOT U OCHOBAaHUM Ha UHAUKATOPHD?,

«BbIsiIcCHEHHE PAaCTBOPHUMOCTH COJIEW B BOJIEN,

«Pacmo3HaBaHue Kpaxmalsia.

Yenosek u npupona (15 u)

1. 3emas — niaHera CosiHe4yHOM cucTteMbl (3 1)

3anaun actpoHoMuU. 3Be3qHOE HeOO, co3Be3aus. [[peBHUE acCTpPOHOMHUYECKHUE
MHCTPYMEHTHI U COBPEMEHHBIE METO/Ibl aCTPOHOMMYECKUX HccienoBannil. Kapra 3Be3gHoro
HebOa. HaxoxxaeHnue Ha KapTe co3Be3AUN U Hanbosiee ipKux 3Be3/1. ASUMYT U BBICOTA
CBETHWJI, UX ONPEAEIIEHUE C TIOMOIIBIO aCTPOJISIOUM.

Counnne. IlepBrie peacTaBiIeHUsI O €T0 COCTaBE M TeMnepaTrype. MI3MeHeHus COJIHEYHOMI

akTuBHOCTHU. ConHIle U ku3Hb Ha 3emiie. ConHeuHast cucreMa. Ctpoenrne COJTHEYHOU CUCTEMBI.



JBrxenne 3emnu. [IpuunHbI CMEHBI THS U HOYM, BpeMEH roja. JIlyHa — ecrecTBeHHBbIH
ciyTHUK 3emiiu. OCHOBHBIE 3Tallbl KOCMUYECKUX UCCIICIOBAHUMN.
2. 3eMJi1 — MecTO O0MTaHUA YesioBeka (3 u)
Crpoenue 3emHoro mapa. CoctaB ruapocdepsl. Ponb ruapocdeps! i )KU3HU HA
3emite. CoctaB u ctpoeHue atmochepnl. Atmocheproe gaienue. ConepkaHue BOIASTHOTO
mapa B atMocpepe. OTHOCH TelabHas BIaXKHOCTh BO3ayxa. TymaHn, obi1aka, 10K /1b, poca —
00BsICHEeHUE MPUYUH UX BOSHUKHOBEHHUS. [ po3a, MOITHHUEOTBO/I.
OTanel CTAHOBJIEHUS U pa3BUTHUs aBUAllMU. Bbl garommecs J€TYUKH U KOHCTPYKTOPHI
CaMOJICTOB.
3. YeJioBek gonosHseT npupoay (9 u)
3HAaKOMCTBO € TMPOCTBIMH MeXaHu3mMamu. Ha3zHaueHwe nOpoCTBIX MEXaHU3MOB.
OmnpeneneHnne MexaHUYECKOM pabOThl. YCIOBHS COBEPIICHUS MEXaHHYECKOW pabOoThI.
OHeprusi. Buibl MeXxaHWUYECKOW HSHEPruv: KUHETHYECKas, NOoTeHuuanbHas. Mcrounuku
SHEPruM, BUJIBI UICTOYHUKOB dHEpruu. BocronHsiemble UICTOYHUKHU 3Hepruu. [luieBapenue
KaK MPOLECC BOCHOJHEHUS YHEPTUU YEJIOBEKOM. 3HAYEHUE COJIHEYHOU SHEPTUM IS KU3HU
Ha 3emiie.
TensoBelie aBurarenu. [[ppumeHeHHEe COBPEMEHHBIX TEIUIOBBIX JBHUTrareiei. JlBurarenn
BHYTPEHHETO cropaHus. Mcnojib30BaHUE ABUTATENISI BHYyTPEHHETO CrOpaHUs.
Ponb anekTpodHepruu B )KU3HHU 0011IeCTBA. BUIBI 2JI€KTPOCTAHIINHA.
CpenctBa cBsizu. CBemeHusi U3 HCTOpUH UX pa3 BuTHA. Tenerpad. Tenedon.
Hasznauenne mukpodoHa u rpoMKoropopurens. Paauo u teneBuieHHeE.
Briparomuecss ecTecTBOMCIBITATENM, HMX POJb B CO3JaHUM OCHOB €CTECTBO3HAHMSI.
OcHOBHBIE HAMPaBIICHHUSI COBPEMEHHBIX HaYUHBIX UCCIIEOBAaHUM B 001aCTU PUBUKH U XUMUH.
HeoOxonuMocTh co3/1aHUsl  HCKYCCTBEHHBIX MaTepuaioB. [Ipumepbl HCKYCCTBEHHBIX
MaTepUalioB U UX UCMoIb30BaHue. CiocOObI BBIpAIIMBAHUSI UCKYCCTBEHHBIX KPHUCTAJLJIOB.
[Momumepsl. HaTtypanbsHble 1 XUMHYECKHE BOJIOKHA. VX MCONIb30BaHUE B OBITY.
Heo6xonumocts OOprOBI € 3arps3HEHHEM OKpy»Karomeil cpenpl. HeoOxoaumocTb
SKOHOMHM TIPUPOJIHBIX PECYPCOB M HCIIOJIb30BaHUSI HOBBIX TexHOJIOTHUM. CoBpeMeHHast
HayKa U MPON3BO/ICTBO.
Jlabopamophwsre pabomut.

«HM3yueHue neiicTBUsI NPOCTHIX MEXAaHU3MOBY,
«/3MeHeHne CBOMCTB MOJIMATUIIEHA TIPU HAarPEBAaHUNY,
«Pacmo3HaBanre MPUPOTHBIX U XUMUYECKUX BOJTOKOH).

Pe3epBHoe Bpemsi (2 )



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI
H?)quHI/Ie Kypca «BBeI[eHI/IC B CCTCCTBCHHO-HAY4YHBIC ITPEAMCTHI. EctecTtBo3HaHue» B 8'9 KJ1acce HaHpaBHeHO
Ha JOCTIDKEHHE OOYYalOIIMMUCS JMYHOCTHBIX, METAlPEIMETHBIX M MPEIMETHBIX pe3yJIbTaToOB

OCBOCHUA yqe6H0ro mpeamMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIMU pE3yJIbTaTaMH HM3YYCHHS Kypca «BBejeHHE B €CTECTBEHHO-HAyYHbBIE IPEIMETHI.
duzuka. XumMus SIBISIOTCS:
1) pa3BuTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
y4anmxcs;
2) (¢dopmHpOBaHHE MOTHBAIMH K H3YYECHHIO B AajIbHEHIIIEM QU3UKU U XUMHU;
3) BOCHUTAaHHE OTBETCTBEHHOI'O OTHOIICHHS K IIPUPOJIC, OCO3HAHME HEOOXOIUMOCTH 3alUThI
OKpY>Karolllel CpeJibl;

4)  popMupoBaHUE JMYHOCTHOTO OTHOIICHHS APYT K APYTY, K YUHTEIIO.

METAIIPE/IMETHBIE PE3VYJIbTATHBI

MertanpeameTHble pe3yibTaTbl OCBOCHHS OOpa3oBaTEIbHOM HPOrpaMMbl MO XUMHHM OTpa)KaroT
OBJIQJICHUE YHUBEPCAIbHBIMU I103HABATEIBHBIMU JEUCTBUAMH, B TOM YHUCJIE:

ba3oBbIMHU JIOTHYECKNMU JeCTBUSIMHA

1) YMGHI/IGM HUCIIOJIB30BATh HpI/IéMI)I JIOTHYECCKOT'O MBIINIJICHUS HpI/I OCBOCHHNHN 3HaHPII>'II paCKpI)IBaTI)
CMBICJT (1)I/I3I/I‘I€CKI/IX U XUMHUYCCKUX HOHSITI/Iﬁ (BI:II[GJ'ISITI) nux xapaKT epHHe HpI/I3HaKI/I, yCTaHaBHI/IBaTB
B3aMMOCBS3b C JPYTUMU MOHSATHSIMH), UCIIOJIB30BATh MOHATHUS AJ OOBSICHEHUS OTAETbHBIX (PAaKTOB U
SIBIICHUH; yCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIy OOBEKTaMU HM3YyU€HUs; CTPOUTH
JIOTUYCCKUC paCCY)KILGHI/IS{ (I/IHILYKTI/IBHI)IG, I[G)IYKTI/IBHI)IC, 110 aHaJIOFI/II/I); acjlatb BBIBOJABI U
3aKJIFOYCHUS;

ba3oBbIMU HCCIe0BATEIbCKUMHY AeHCTBUIMHU 10

2) yMEHHEM HCIIOJIb30BaTh MMOCTABICHHBIE BOMPOCH B KAYeCTBE MHCTPYMEHTA TMO3HAHMS, a TAaKXKE B
Ka4uyeCTBE OCHOBBI JIA (i)OpMI/IpOBaHI/IH THUITIOTEC3bI I10 npOBepKe HpaBI/IJ'II)HOCTI/I BBICKA3bIBACMBIX
CYKJICHUN;
3) mnpuoOpeTeHHe OMbITa MO [JIAHUPOBAHUIO, OpPraHW3alMd U MPOBEICHUI0 YYCHHUECKUX
AKCIIEPUMEHTOB: yMEHHE HAOII0JaTh 3a XOIOM IMIPOIECCa, CaMOCTOSITENBHO MPOTHO3UPOBATH €ro
pe3yibTaT, (GOpMYIUPOBAaTh OOOOIIEHHWS ¥ BBIBOJBI 1O pe3yJabTaTaM IMPOBEAEHHOTO OIIBITA,

WCCTIE0BAaHMS, COCTABIIATH OTUYET O MPOJICTaHHOM paboTe;



PadoToii ¢ undgopmanuei
4) ymeHueM BbIOMpATh, AHATTU3UPOBATh U UHTEPIIPETUPOBATh HUH(POPMALIMIO PA3TUYHBIX BUJIOB U
(dbopM mpescTaBICHUS, TOJyYaeMyI0 U3 Pa3HbIX HCTOUHUKOB (Hay4HO-TIOMYJIsIpHAs JUTEepaTypa
XUMHUYECKOTO COJICpKaHUs, CIIPAaBOUYHbIEC TOCOOUs, pecypchl IHTepHeTa); KpUTUUECKH OLIEHUBATh
MIPOTUBOPEUUBYIO H HEJJOCTOBEPHYIO HH(POPMAITHIO;

5) yMeHHEeM NPHUMEHSITh pa3IMYHbIe METOJbl M 3apOoChl MPH TOUCKE M 0TOOpe HHGMOPMAIUH H
COOTBETCTBYIOIIUX TaHHBIX, HEOOXOJUMBIX JUIsl BBIMOJHEHHS y4e€OHBIX U MO3HABATEIBHBIX 3a/1a4
ONpeAeNEHHOr0 THIIA, NPUOOPETeHHWE OmbITa B OOJACTH WCMIOJIB30BaHUS WH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBIAJACHUE KYJIbTYpOH AKTHUBHOTO HCIIOJIb30BAHMS PAa3IUYHBIX
MTOMCKOBBIX CUCTEM; CAMOCTOSITENILHO BBIOMPATh ONTUMANBHYIO (hopMy MpeacTaBiaeHus nHGoOpMaluu
U WLTIOCTPUPOBATH pEIIaeMble 3a/1a4i HECIOKHBIMH CXeMaMH, TuarpaMmMamu, IpyrumMu popmamu
rpa@uKy U UX KOMOMHAIUSIMU,

YHuBepcaibHbIMH KOMMYHUKATHBHBIMH 1€ CTBUSIMHU

6) yMeHHeM 3aJlaBaTh BOIPOCHI (B XOJ€ Auajora W/Wih AUCKYCCHUHU) IO CYIIECTBY OOCYKIaeMOu
TeMbl, (OPMYTUPOBATH CBOM MPEIJIOKEHUS OTHOCHUTENHHO BBIMOJIHEHUS MPEAJIOKEHHON 3amauu;

7) nprOOpETEHNE ONBITA TIPE3CHTANN PE3YJIbTATOB BBITIOJHEHUS XUMUYCCKOTO MU (PU3NIECKOTO
IKCIIEPUMEHTA;

8) 3aMHTEepPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMH IO3HABATENbHON M HCCIEI0BATENbCKON
JeSITeIbHOCTH TPU PEIIeHWH BO3HUKAIOMIMX MPOOJIeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTJia
COBaHUsI TO3UIMK (0OCYX IeHUs, OOMEH MHEHHSIMH, «MO3TOBBIE INTYPMbD», KOOPJIUHAIIUS
COBMECTHBIX JIEUCTBHI, OTIpeIeTIEHNE KPUTEPUEB TI0 OLIEHKE KauyeCTBA BHITIOJIHEHHOW pabOTHI U JIp.);

YHuBepcaabHbIMH PeryJIITUBHBIMH el CTBUSIMH

9) yMeHHEM CaMOCTOSITENbHO OMpPENeNsITh e JeATENbHOCTH, IUIAHUPOBATh, OCYILIECTBIATH,
KOHTPOJIUPOBATH U TIPU HEOOXOJIMMOCTH KOPPEKTHUPOBATH CBOIO JICSITEIIBHOCTh, BEHIOMPATh Hanbosee
s dexTuBHBIC CITOCOOBI pEIIeHHsT YUeOHbIX M MO3HABATEIBHBIX 3a7a4, CAMOCTOSITEIHHO COCTaBIAThH
WM KOPPEKTUPOBATH MPEIOKEHHBIA AITOPUTM JEHCTBUY NPU BBINIONHEHUN 33/IaHUK € y4ETOM
MOJIy4eHUsI HOBBIX 3HAaHUH 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHIX; OIICHUBAThH
COOTBETCTBHE MOJTY4YEeHHOTO pe3yibTaTa 3asBJICHHOMN 1eTIH;

10) ymeHHEM UCTIOJIB30BaTh U aHAIM3UPOBATh KOHTEKCTHI, Mpe/jiaraeéMble B YCIIOBUH 3aJaHUH.
MNPEIMETHBIE PE3YJIBTATHI

[IpeameTHBIMH pe3ynbTaTaMu H3Yy4eHHs Kypca «BBeneHHe B €CTeCTBEHHO-HAYYHBIE MPEAMETHI.

O®usuka. XuMus» ABISIOTCS:

1) OCBOCHHME 0a30BBIX E€CTECTBCHHO-HAYYHBIX 3HAHWH, HEOOXOAMMBIX [UIS JalTbHEHIIETO
M3Y4YECHHSI CHCTEMATHUYECKHUX KypCOB €CTECTBEHHBIX HaYK;

2)  dopMupoBaHHE FIEMEHTAPHBIX UCCIICAOBATCILCKUX YMCHUM;

3)  TIpUMEHEHHE MONYYCHHBIX 3HAHUW M YMEHHU JIJIsl PEUICHUS IPAKTUYECKUX 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHUE

5 KJIACC

Ne  |HamMeHOBaHME pa3zenoB U TEM NPOrPaMMBbI Komunyectso

I1/11 4acoB

1 BBenenue 4

2. Tesa. BemrecrBa. Ux cBolicTBa 12

3 B3aumMopeiicTBue TeJa 6

4 dusnyeckue U1 XUMHYECKHE ABJICHUA

4.1. MexaHuuyeckue siBJCHHUSA 3

4.2. TensioBble IBJCHHUA 2

4.3. XumMuuyeckue ABJICHUA 5

HToro mo pazaeny 10

Pe3epBHOe Bpemsi 2

OBIIEE KOJITMYECTBO YACOB 110 IPOIT'PAMME 34

6 KJIACC

Ne  |HaumeHOBaHUE pa3/ieloB U TEM MPOTPaMMBbI KomnuectBo

[1/11 JacoB

1. duznueckne 1 XUMHYECKHE SIBJCHUSA

1.1. [DnexTpoMarHUTHBIE SBICHUS

1.2. CBETOBLIC ABJIICHUSA 2
12

13. XUMHUYECKUE IBIIEHUS 13

HToro mo pazaenay 17

4.  |YenoBek M mpupojaa

4.1. Bemiist — mnaHera COJIHEYHOU CUCTEMBI 3

4.2. 3eMIIst — MeCcTO OOUTAaHUS YEJIOBEKA 3

4.3. UenoBeK MOMOTHSIET TPUPOTY 9

HToro no pasneiy 15

Pe3zepBHOe Bpemsi 2

OBIIEE KOJIMYECTBO HACOB I10 [TPOTPAMME 34
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